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Some Experiments made in the Air-pump at Paris. A particular 
given by an Anonymous French Author , to jhevp, that the Rain and 
Snow waters are j\efficient to make Fountains and Rivers run 
continually. A relation of JefTop of Broom-hall in Y or le¬ 
ft ire , containing a further account of' Damps in Mines 5 pro 
mifed in Numb. 117. An Account of fome Books: I. A Phi- 
lofophical Difcourfe of Earth , relating to the Improvement of it 
for Vegetation and the Propagation of Plants , ns it was lately pre- 
fentedtothe R.Society by J. Evelyn Efq). II. A Dejcription of 
the lflands of Ferog, by Lucas Jacobfon Debes, A. 1 TI.T he 

Gentlemans Recreation in four Parts, viz. Hunting, Hawking, 
Fowling, Filhing, &c. 

Some Experiments made in the Air-pump by Monjieur Papin, di¬ 
rected by "Monjieur Hugens, fas appears in the Difcourfe printed 
at Paris, 1674.) 

T O mingle divers Liquors together by means of the Air- 
pump, there were employed two final! GlafTes, whereof the 
one could enter into the other, and the leaft of the two was fan¬ 
ned to the hook of an Iron-wire, and the greater put under it, 
andthefaid Wire was fo ordered, that thefe two Glades were a 
little diftant one from another , until the Recipient f were eva- 

The *eei/»/e»/,which was employ’din this Engin, wasof a Cylindrical figure, 
of which one end is all open,to be fafined to theccmentof this Pump*, the ',tr.*r is 
nil doled, except a (mail hole, having a little edge or brim •, through which hole 
you pafs the hook’d Iron* wire,mentioned in the difcourfe,arid rye an EeUskin clofe 
about the fame and three or four inches higher. The fame 'kin is a f) to be ryed 
about the Iron-wire, to keep theexter ralAir fromer.tring into rl e K ecipierit,and 
yet without taking away the liberty to Fir therein what you will by meant of the 
Iron*wire, that hath a Communication inwards and outwards For thispurpofe you 
mu ft chufethat part of the Eel-skin that is next to the head , the other part being 
pierced with many holes with valves that do nor always fhut well* 

To be the more fure,that no Air ente rs by the ligatures of the Eei.$kh,you may 
apply a Tube on the Recipient withcement, tnd p' ur water into this Tube un¬ 
til the Eel*skin be quite cover’d therewith* Care olfo mi.ft be hrd, that the v.ho'e 
be exactly fill’d up hy the Iron-wire‘ 5 for,iri< were too big, the Eel-skin woifd be 
tbruft into it witii great violence,and fo hinder the liberty of raifingaud finking it. 
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cuated of Air. Whereupon, by means of theIron*wire,the letter 
Glafs was letdown into the greater, until the Liquors, they con¬ 
tain, did mingle themfelves. Thus fame Aqua forth was poured 
into the upper Glafs, and Sfir it of Wine into the lower, and the 
Recipient was fo well exhaufted of the Air, that the Spirit of 
Wine boy led up with great bubbles (as ufually it doth J and the 
Aqua forth caft fome fmall bubbles. After that both thefe Li¬ 
quors were well purged of Air, the upper Glafs was funk into.the 
lower, fo as that the Spirit of Wine was mingled with the Aqua 
fcrtit ; at which inftant there was yet feena very confiderabJe E- 
bullition. 

Now to know,whether the Jqua forth give to the Spirit of Wine 
fome new vigor or force to make it bubble y we mixed without the 
Recipient fome Aqua forth with Spirit of wine; the quantity of 
the former being fomewhat more than that of the later. This mix¬ 
ture being put in vacuo ,inftead of boyling up more ftrongly than the 
Spirit of Wine, (as ’twas thought it would have done,) it only caft 
up fome few bubles: Which lhevv*d,that the Ebullition,which was 
feen when t hey were mixed within the vacuum , is of the fame nature 
withall thofethatare made of Acids and Alcalies. For, in the 
very inftant that they are mixed they make great ebullitions, but 
foon after they mortifie one another,and loofe the proprieties they 
had before. *Tis alfo probab'e, that the Aqua forth and the Spirit 
of Wine would boy! always, when they are ming'ed, but that the 
preffureofthe Air keeps this ebullition from being fenfible, and 
appears only when that pretture is taken off. 

When you employ redlified Spirit of Wine inftead of Jquavita, 
there is required a greater quantity of Aqua forth to mortify ir.. 

It was alfo experimented, that the folutionof Common SW/boyls 
alfo with Spirit of wine, being mixed in vacuo , and the folution of 
Saltpeter yet more. The fame Experiment was alfo made with 
common water, and it’sebullition w ith Aqua vita, purged of Air, 
was alfo found to be very great, when mixed invxcm. 

Further, it is fomewhat remarkable,that common Water doth not 
mortify Spirit of Wine,as Aqua forth doth,though they make ebul¬ 
lition with it almoft of the fame degree. The Experiment of it is 
eafy : Forsaking without the Recipient,a mixture of common Wa¬ 
ter 3nd Aquavita, this,being put within the vacuum, bubles up ve¬ 
ry well, though the common Water be there in greater Quantity than 
•;\.e Aqua vita; whereas a mixture o c Aqua fertis and Aqua vita 
did not there bub!e up atal). ~ J After 
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After tbis,the Experimenter being defirons to fee,whether thefe 
Ebullitions did make newAir; he put in the Recipient a Gage (that 
isa glafs tube fill’d either withWater freed of air,or with Mtrcury, 
ferving to meafure the quantity of the Air in the Recipient)which 
was four Inches Jong, andobferv'd, t hat at the inftant when the Li¬ 
quors were mingled together, the water in the Gage rofe very nim¬ 
bly to the top of the gage ; and then drawing out this new Air that 
Was made, he made the gage-water fubfide again by degrees, in like 


manner as when the common Air is drawn out: And by this means, 
it was feen, that all thefe kinds of ebulition make * tbwoccafi- 
an Air which expands it felf like common Air * SleiriSiS^S 


\i% recorded in the 


Journal-Book of the R*Society 9 A..i66t 9 'Aprils.) the honourable Mr .EoyU gave an 
accounc to the faid Stcitty of the Experiments, he had then made about generating 
new Air , or extricating that Air which was lurking before in feveral bodies : Ac 
which time he mention'd alfo fome ways of examining, whether the fubftance thus 
produced be into Air or rot. 

And long before that time, A 1664 the i$th, of March, ( witnefs the fame 
Journal') mr+Boyh mention'd to the R.Socidy.xhat Corals or Oyfter fhels pounded, 
and put intodiftillcd Vinegar,might prove fit Subftances to produce Air wholefom 
for Infpiration. At which time he alfo propos’d, that fome fit animat might be put 
into a Receiver of hisExhauftingEngin,and the Air pumped out till the creature 
grewfiekifh, and that then fome new Air might be produced in the Receiver by a 
contrivance of making diftill'd Vireger work upon the fubftances before*men* 
tion’d } to fee, whether by this means the Animal would recover. 


About which time Sir Chr.Wrtn alfo fuggefted, to put a fermenting liquor in a 
glafs-ball,and to fit aftop cock to it, and ry a bladder about the top of the flop- 
cock,by which means the Air,to be generated by the fermenting liquor, would pafs 
into the bladder,and upon the turning of the ftop-cock be kept there in the form of 
Air* Mr.^M alfo mention’d feveral liquors , which by their workingupon one 
another would produce an Air 5 atOylof Tartar and Vitriol \ Spirit of Wine and Tur« 
ptntinti And the fame made before the K.icc.the following Expeeiment: He took 
a Common glais-viol with two Pipes, and fome pounded Oifier-fhels and Aqua for¬ 
th j and as foon as the latter was by one of thofe pipes powred upon the former, and 
the koleftop’t with good cement, the Ebullition, cauled by the fhels being corro¬ 
ded by the Aqua forth , did in a very little time blow up the bladder, tyed on ro 
the other pipe, fo as to fwell it very plump with Air i which expanfion remained 
till fire Society rofe, after they had order'd the faid veffel robe carefully lock’c up 
rilf their next meeting, which being the week after, the bladder was then found 
fomewhatfhrunk. The like Experiment was made with bottled foppoicd-to 
yield a more wholfome Air for refpiration, &c. 


Yet here is fomething that feems to be very remarkable : which 
is, that the Air which is made by thefe ebullitions is not of the 
fame nature. For, it hath been found experimentally, that the Air 
formed by the mixture of Aqua fortis and Copper remains alwaies 
Air, and alwaies keeps up the water in the Glafs at that height to 
which it raifedit; but on the contrary, that Air which hath been 
produced by the mixture of Oylof Tartar and Oy! of Vitriol , isa?- 
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mod all deftroyedof it feif in the (pace of twenty four hours, 
infomuch that in the Recipient , twenty four hours after that thee- 
bullition had been there made, there was not found much more Air 
than there was before the fame was made. 

One day we mingled equal parts of Aqua fortis and Aqua vita, 
and having put two equal quantities of this mixture in two final! 
Glades with two equal bits of Iron, one into each; one of thefe 
Glades was included in vacuo. Then there was feen a very great E- 
bullition, and the liquor became b ! ack, whilft that was kh without 
the Recipient wrought a!mod nothing,but remained alwaies tranf- 
parent, and rather white than black. After thefe two Glades had 
thus (food twelve hours,! hat which was in vacuo was taken out,and 
found,that the Iron was almofl all didblved, whereas the other was 
very little diminiflied. This Experiment fucceeds quite contrary 
when’cis made with Aquafortis alone and Copper ; for then the dif- 
folution is lefs within the vacuum, than without it. 

We made fome other mixtures of divers liquors, which make no 
ebullition at all in vacuo , no more than they do in the open Air. 
Oylof Olives \nakes none neither with Vinegar, nor with Spirit of 
Wine at the infant that they are mingled; neither doth the faid 
Oyl mortide the Spirit of Wine. Only this we obferved one day, 
that having mingled together, without the Recipient, fome of that 
Oyl and Vinegar and Spirit of Wine, and put this mixture in vacuo, 
it did not boyl up fo foon as when there was no Ofl; but then the 
bubbles which it made afterwards were bigger, and they began to 
appear again from time to time, fo that fome of them were feen a 
quarter of an hour after the Recipient had been evacuated. Pofli- 
blythismay cometopafs, becaufe that the Oyl, fwimmingon the 
top, retains the more volatil parts of the Spirit of Wtne ,which elfe 
would dieaway as foon as the Air is begun to be pump’d out, and 
at the fame time it hinders the furface of the liquor below from ea- 
diy ridng up into bubbles, becaufe, to make them do fo, the parts 
of the Oyl that ftick c'ofe to one another, mud be feparated.When 
therefore the volatil parts are gather’d together in a fufdcient 
quantity, able to furmount the redflance which the Oyl makes to 
it, they idue out with much more violence, than if nothing had re¬ 
tained them. 

All thefe Ebullitions, hitherto fpoken of, are greater in vacuo 
than in the open Air: But with Lime it is not fo. For, taking two 
equal Glades with two equal quantities of Water, and putting the 
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one of them in vmo , the other in the free Air, there ’was let fall in¬ 
to both ac the fame time two equal parcels of Lime , one into each; 
and it appear’d, that that which was in vacuo did indeed throw up 
fomebig bubbles, but yet fewer of them than that which was in 
the Air: And having taken it,an hour after, out of the Recipient, 
and ftirr’d the L/W, it was found to have only the confidence of 
Dirt, whereas the other had the confidence of flecked Lime. The 
reafonof which may perhaps be, that the Volatil Salts of the Lime 
do exhale whiid the Recipient is emptying. 

There was alfo fome Plaifter of Paris flecked in vacuo , and the 
Ebullition of it did there appear much more than it doth in the 
open Air. When it is not touched, the bubbles that ifTue out leave 
great holes in it, and then it fettles very un-even \ but taking care 
to dir it until the bubbles be come forth , and prefling it when it 
begins to fettle,it becomes very fmoo;h,and hath not fomany little 
holes as the common PlaiAer. 


ji particular account , given by an anonymous French Author in his 
book of the Origin of Fountains, printed atYz.ns^ to jhewy 
that the Rain and Snow-waters are Sufficient to make Fountains 
and Rivers run perpetually. 


I N order to give a grofs Edimat of the quantity of 
Rain*, compared with the quantity of Water running away 
in Springs and Rivers; it will be necedary fird 
to agree of the way of meafuring thefe two feres 
of Water. Thofe that make profeflion of govern¬ 
ing and conveying Spring-waters, fay, that a ci> 
bick inch of water yields in twenty four hours 
144 muids , (the name of a French meafure, hold¬ 
ing 2S0 French pints;) others fay, it yields but 
70 of that meafure. For my parr, I bavereafon 
to believe, that it yields 83 of this meafure, ar.d 
follow thofe that fay, that a VefTel of two fobt 
deep, long and broad, holds one of Water. 


♦The hke to which 
h th been attempted, 
here, and propofed' 
to tf.e K» Sotit'j , 
fome years fince , 1 v 
Sr.C/>r. iVr:^ who by 
the contrivance of 
a Rain-bucket had 
taken an account of 
all the Water that 
fell for a confidera- 
b‘e time; ar.d by* his 
Weather-ciuck had, 
among other parti¬ 
culars, n : ji on!) ta¬ 
ken in the meafu- 

ring of the quantity of Rain that falls, bur alfo the time v/ken it fills ,• ar.d ho’-v 
much at each time. Which Increment, if put into practice, would be of excel, 
lent Ufe, forafrnuch as ir. may alfo ferve , by fome additions made rhereur.ro by 
Jfo:k) to record r he weight of the Air, the draught jmoifUre j heat and cold of ri:e 
Weather, the Sur.-fhine, the quarters and flrcngtb of the Winds: Andallrhis 

of the Inf rurr.ent ; which 


to be performed by one only motion, driving all the parts 
is therefore the more confiderable, that it felf records!! 


ns own ericas. 
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